The 

of Metals -and—— 

a Metallography 
OUSMKA METAMIOB 


THE PHYSICS OF METALS AND METALLOGRAPHY 


The Physics of Metals and Metallography is being published in translation by the Pergamon Press 
for the Pergamon Institute, a non-profit-making foundation for the furtherance and dissemination 
of scientific knowledge, on behalf of the Board of Governors of Acta Metallurgica and with the 
financial support of the National Science Foundation and the United States Atomic Energy 
Commission. 

By arrangement with the U.S.S.R. Academy of Sciences, “‘rush’’ copies and original illustrations 
on loan are being provided, thus enabling English editions of the highest possible technical standard 
to be published very shortly after the appearance of the Russian editions. 


Under the same arrangements will be published The Abstracts Journal for Metallurgy, containing 
abstracts of the literature in the U.S.S.R., eastern Europe and Continental China. 


Translation Editor: 
Prof. Bruce Chalmers 


Translation Panel: 


R. C. Murray, B.Sc., Ph.D. R. Quested 

S. K. Lachowicz, Dipl. Ing., Ph.D. H. Cygielski, B.Sc. 

R. A. Hetherton M. W. McGrath 

E. Bishop, B.Sc.(Tech.) G. Isserlis, B.Sc.(Eng.), A.I.M. 


PERGAMON INSTITUTE 


Executive Director: Captain I. R. Maxwell 


122 East 55th Street, New York 22, N.Y. 
4 & 5 Fitzroy Square, London W.1 
Correspondence may be sent to either address 


Pergamon Institute, a non-profit-making foundation, can occasionally use additional translators, 
who will be remunerated, to assist with its programme of translation from Russian and other Slavonic 
languages, also Chinese and Japanese. 

Scientists and technologists who have a knowledge of any one of these languages, and who are 


willing to assist with the work, should apply to the Administrative Secretary of the Institute. They 
should write to either New York or London for rates of payment and other details. 


Issued bi-monthly. Two volumes per annum consisting of three issues each and containing approximately 
150 pages per issue. 


Annual Subscriptions (which must be paid in advance) are: 


To libraries, institutions and individuals, $30.00 (£10 10s.) including postage. 


To members of co-operating and sponsoring societies of Acta Metallurgica, 
$15.00 (£5 5s.) including postage. 


Orders should be sent to the distributors at either of the following addresses: 
122 East 55th Street, NEW YORK 22, N.Y. 4 & 5 Fitzroy Square, LONDON W.1 
PUBLISHED BY 


PERGAMON PRESS 
NEW YORK LONDON PARIS LOS ANGELES 


VoL 
5 
195 


THE PHYSICS OF METALS AND METALLOGRAPHY 
FIZIKA METALLOV I METALLOVEDENIE 


VOLUME 5 No. | CONTENTS 


Thermoelectronic Emission from Ordered Binary Alloys K. F. VOITSEKHOVSKII 


The Theory of the Fine Structure of X-ray Adsorption Spectra of Solids 
V. A. TRAPEZNIKOV 


The State of Atoms in Alloys of the Transition Elements 


I. YA. DEKHTYAR 


Residual Electrical Resistivity of Binary System Metallic Alloys 
N. V. GRUM-GRZHIMAILO 


Contribution to the Non-linear Theory of Transitional Processes in a Ferro-magnetic Plot 
Magnetized with a Longitudinal Variable Field N. N. ZATSEPIN 


Ferromagnetic Phase in Austenitic 14/14 Heat-resisting Steels V. Z. TSEITLIN 


Optimum Geometric Dimensions of Search Electromagnets in Coercimeters for Quality 
Inspection of Steel and Cast-iron parts Surface-hardened by Thermal or Chemical (Impreg- 
nation) Treatment M. N. MIKHEEV 


Determination of Distribution Density of Atoms in Liquid Aluminium and Bismuth at 
Various Temperatures by Electron Diffraction A. |. BusBLik and A. G. BUNTAR 


Electro-erosional Properties of Metals A. S. ZINGERMAN 


Investigation of the Effect of Relative Crystal Orientation on Phenomena Occurring at 
Grain Boundaries—II. The Effect of Mutual Crystallite Orientation on the Concentration 
Distribution Irregularity of the Surface-philic Admixture of Antimony to Copper 

V. I. ARKHAROV and A. A. PENTINA 


An Investigation of High Temperature Oxidation of Some Iron-tungsten Alloys 
Yu. D. KOZMANOv 


Internal Friction Maximum, Associated with Hydrogen Molecule Diffusion Caused by 
Stresses in High-alloyed Chromium-nickel Steels KUN CHIN-PIN and KE Tin-Sul 


Comparative Measurements of the Vapour Pressures of Chromium and Iron by the Evapora- 
tion Rate in vacuo V. D. BuRKALOV 


Study of the Tempering of Quenched Steel by the Internal Friction Method 
I. N. CHERNIKOVA 


The Strained Volume in Bending Yu. E. BONDAREV 
The Delayed Fracture of Hardened Steel A. L. NEMCHINSKII 


Influence of the Forced Slip of Faces in Plastic Compression of Metals 
K. V. Savitskit and M. P. ZAGREBENNIKOVA 


Latent Energy of Deformation of Solid Solution Alloys 
V. E. PANIN and V. G. MILEVSKAYA 


Radiographic Study of the Distribution of Carbon in Iron Alloys 
A. S. Zav’yALov and B. |. BRUK 


Effect of Oxides on the Physical-mechanical Properties of Sprayed Steel Coatings 
L. V. KRASNICHENKO and M. N. SHCHIRZHETSKII 


Effect of Heating Rate for Hardening of Non-uniformity of Austenite Carbon Content 
A. G. SPEKTOR 


Influence of Recrystallization on the Texture of Low Carbon and Transformer Steel 
K. V. Gricorov, G. P. BLOKHIN and M. YA. ZAKUTNER 


On the Problem of Sulphide Inclusions in Steel Ingots D. K. BUTAKOv 


Letters to the Editor 


Accounting for the Second Constant of Anistropy in the Theory of Even Effects 
G. P. D’YaKov 129 


Vibration of Crystalline Bodies Near the Elastic Limit 
A. V. Drospina and M. I. KORNFEL’D 131 


[Continued inside back cover| 


Made and Printed in Great Britain by Billing & Sons Limited, Guildford and London 


1957 
PAGE 
12 
35 
JOL. | 
5 
1957 
52 
85 
89 


FIZIKA METALLOV I METALLOVEDENIE 


Chief Editor: 
S. V. VONSOVSKII 
Deputy Chief Editor: 
V. I. ARKHAROV 


EDITORIAL BOARD: 


A. F. IOFFE V. A. PAVLOV 
S. T. KONOBEEVSKI Yu. B. RUMER 
V. D. KUZNETSOV V. D. SADOvSKII 
G. V. KURDYUMOV I. G. FAKIDOV 
B. G. LAZAREV Ya. S. SHUR 


IMPORTANT EDITORIAL NOTICE 


To assist readers, reprints of any article appearing in The Physics of Metals and Metallography 
can be obtained on application at a price of $2 (10s.) per reprint, to cover the overhead costs involved 
in production. The Reprint No. of each article (which appears on the foot of the first page of the 
article) must be quoted on every order. Orders should be accompanied by the correct remittance. 

All orders of reprints of Russian articles should be addressed to The Administrative Secretary of 
The Pergamon Institute at either 122 East 55th Street, New York 22, or 4 and 5 Fitzroy Square 
London W.1, whichever is more convenient. 


VOLUME 5 No. 1 CONTENTS—Continued 


Transverse Magnetostriction of an Iron-silicon Alloy 
V. V. DruZHININ and Yu. A. LAZAREV 


The Temperature Dependence of Paramagnetic Susceptibility in Ferromagnetic Alloys 
D. I. Votkov and V. I. CHECHERNIKOV 


Anomalous Structure of Iron Crystals Formed in the Initial Stage of Condensation from the 
Vapour State N. A. SHISHAKOV 


Dependence of Critical Shear Stress of the Elements on their Atomic Number Under High- 
pressure Conditions L. F. VERESHCHAGIN and E. V. ZUBOVA 


The Influence of Stress on the Thermal Expansion of Deformed Metal 
N. F. KuNIN and V. N. KUNIN 


The Influence of Temperature on Adsorption at Intercrystalline Boundaries in Silver Binary 
Alloys S. D. VANGENGEIM 


Studying the Processes of Tempering by the Method of Internal Friction 
I. N. CHERNIKOVA 


Supplement to the article entitled “‘Research into the Carbide Phases of Tempered Carbon 

Steel” N. V. Gupkova, E. I. Levina and V. A. TOLOMASOV 

Determining the Dimensions of Carbide Particles During the Transition of Chromium 
Carbides from One State into Another During the Tempering of Hardened Steel 

Z. K. Kos’ko 

Determination of the Temperature at Which Metals Recrystallize V. L. SHMARTS 

A New Form of Corrosion in Acid-resisting Austenitic Steel and Welded Seams 
M. I. Mepovar, N. A. LANGER and Yu. V. LaTysH 


The Sub-microscopic Structure of Metals and Alloys which Have Crystallized under 
Vibration G. P. KusHTa and B. G. STRONGIN 


The Influence of Thermal Treatment on the Distribution of Calcium in Ferrosilicon 
I. N. Strukov, M. A. SHumILov and P. V. GEL’p 


The Oxidation of Chromium in Air and in Oxygen 
V. I. ARKHAROV, V. N. Konev, I. SH. TRAKHTENBERG and S. V. SHUMILINA 


The Speed of Diffusion of Hydrogen in Iron-chrome Alloys 
P. V. GeL’p and R. A. RIABOV 


5 

195 
1957 
PAGES 
149 
152 
155 

| 157 


THE PHYSICS OF METALS AND METALLOGRAPHY 


FIZIKA METALLOV I METALLOVEDENIE 


VOLUME 5 No. 2 CONTENTS 


The Heating of the Electron Gas and Transfer Processes in Conductors V. P. SHABANSKII 
Theory of the Diffuse Scattering of X-rays by Ternary Alloys M. A. KRIVOGLAZ 
The Theory of the Elastic Contents of Beta-brass Type Alloys A. N. ORLOV 


Theory of the Residual Electrical Resistivity of Multi-component Superlattice-forming 
Alloys A. M. Dyxkune, Z. A. MATysINA and A. A. SMIRNOV 


A Non-linear Surface Effect in a Circularly Magnetized Ferromagnetic Cylinder 
N. N. ZATSEPIN 


The Domain Structure in High Coercivity Manganese-bismuth Alloys 
Ia.S. SHur, E. V. SHToL’Ts, G. S. KANDAUROVA and L. V. BULATOVA 


Fulfilment of the Additivity Principle for the Saturation Magnetization in Complex Ferritic 
Alloys S. N. KRASOTKAIA 


Contribution to the Problem of the Reactive Diffusion Mechanism in Cu-Se, Cu-Te, Ag-Se 
and Ag-Te Alloys V. I. ARKHAROV and V. O. EsIN 
Texture in the Ferrous Scale XI. A Study of Scales Forming during Oxidation of Iron in 


Carbon Dioxide 
V. I. ARKHAROV, V. P. MAR’EVICH, M. REINKOL’D and M. I. SIMONOVA 


Study of the Electrolytic Transport of Carbon in Steel by means of Radioactive Tracers 
Iu. F. Basrkova and P. L. GRUZIN 


The Distribution of Alloying Elements in Austenitic Chromium-Tungsten Steels and Alloys 
with Variable Nickel Contents N. F. Lasuko and E. IA. RODINA 


The Coalescence of Finely Dispersed Particles and the Determination of the Surface Tension 
at the Boundary between Solid Phases V. I. Psarev and I. V. SALLI 


Electron Microscope and X-ray Investigation of the Ageing of an Al-Ag Alloy 
P. M. LERINMAN and N. N. BUINOV 


The Problem of Finding the Plasticity and Strength Constants of Metals G. P. ZAITSEV 


Investigation of the Kinetics of the Staged Transformation of Supercooled Austenite 
B. A. LEonT’EV, L. S. PALATNIK and IA. I. SPEKTOR 


The Nature of the Dependence of the Mechanical Properties on Concentration in Solid 
Solutions M. B. MAKOGON 


The Condition of the Surface Layer of a Monocrystal of Zinc after Polishing and Annealing 
I. A. GINDIN and V. S. KOGAN 


The Behaviour of the Surface Layer of Metals Subjected to Mechanical and Thermal 
Processes B. M. Rovinsku and V. I. MOKEEV 


The Effect of Overheating on the Properties of Heat Treated Structural Steels 
I. E. KONTOROVICH and B. M. VOSHEDCHENKO 
Secondary Hardening of Structural Steels L. I. KoGAN and R. I. ENTIN 


Thermomagnetic Treatment and Processes of Order-establishment: Relationship between 


Thermomagnetic Treatment Effect and Order-establishing Processes 
Ia. S. SHurR and A. A. GLAZER 


140 


[Continued inside back cover] 


Made and Printed in Great Britain by Billing & Sons Limited, Guildford and London 


1957 
PAGE 
1 
11 
19 
VOL. 
50 
1957 
135 


FIZIKA METALLOV I METALLOVEDENIE 


Chief Editor: 
S. V. VONSOVSKII 
Deputy Chief Editor: 
V. I. ARKHAROV 


EDITORIAL BOARD: 


A. F. IOFFE V. A. PAVLOV 
S. T. KONOBEEVSKII Iu. B. RUMER 
V. D. KUZNETSOV V. D. Sapovski 
G. V. KURDIUMOV I. G. FAKIDOV 
B. G. LAZAREV Ia. S. SHUR 


IMPORTANT EDITORIAL NOTICE 


To assist readers, reprints of any article appearing in The Physics of Metals and Metallography 
can be obtained on application at a price of $2 (10s.) per reprint, to cover the overhead costs involved 
in production. The Reprint No. of each article (which appears on the foot of the first page of the 
article) must be quoted on every order. Orders should be accompanied by the correct remittance. 

All orders of reprints of Russian articles should be addressed to The Administrative Secretary of 
The Pergamon Institute at either 122 East 55th Street, New York 22, or 4 and 5 Fitzroy Square 
London W.1, whichever is more convenient. 


VOLUME 5 No. 2 CONTENTS—Continued 


Letters to the Editor 


Static and Cyclical Strength of Metallo-ceramic Hard Alloys of Tunsten Carbide-Cobalt 
G. C. Kramer, A. I. BARONOv and O. S. SAFONOVA 
The Many-electron Theory of Ionic Crystals M. SH. GITERMAN 
Autoradiographic Study of the Effect of Small Additions of Antimony on Silver Diffusion 
in Polycrystalline Copper V. I. ARKHAROV, S. M. KLOTSMAN and A. N. TIMOFEEV 


Temperature-magnetization Relationship in Alloys of Mn 30 at .%, Ge 70 at .% 
S. D. MARGOLIN and I. G. FAkipov 


Determination of the Activation Energy of Reconstruction Processes in Phase Transforma- 
tions in Solid Solutions L. N. ALEKSANDROV 


New Internal Friction Peaks at Low Temperatures 
V. A. Paviov, N. F. KrruTcHKov and I. D. Fepotov 


The Problem of the Spectrum of a System of Electrons in an External Field 
G. G. Tavuts and S. A. SHULIAT’EV 


Relationship of Temperature to Elastic Modulus in Nickel-copper Alloys 
V. A. Paviov, N. F. KriutcHKov and I. D. Fepotov 


Study of the Effect of the Material of an Article on Defect Fields 
V. V. Vlasov and L. E. PIATIGORSKAIA 


Comparative Study of Open and Interior Defect Fields 
V. V. VLasov and L. E. PIATIGORSKAIA 


The Protective Effect of Chromium in the Corrosion of Fe-Cr Alloys by Sulphurous Vapours 
A. K. SEMENOVA and P. V. GEL’p 


Variation on the Absolute Intensities of the X-ray Interferences of Cold-deformed Iron 
V. A. IL’Ina, V. K. KRITSKAIA and G. V. KuRDIUMOV 


Weakening of X-ray Reflections from a-iron through Extinction 
V. A. IL’Ina, V. K. KritsKAIA and G. V. KuRDIUMOV 


Observations on P. O. Pashkov’s Report: “The Yield Limits and Cold-brittleness of 
Metals” E. M. SHEVANDIM and I. A. Razov 


VOL 
> 
1957 
PAGES 
149 
152 


THE PHYSICS OF METALS AND METALLOGRAPHY 
FIZIKA METALLOV I METALLOVEDENIE 


VOLUME 5 No. 3 CONTENTS 


Thermodynamics of Irreversible Polarization Processes in Magneto-Elastic Media, Part II 
K. B. VLAsov 


Calculation of the X-Ray Emission Spectrum Structure yr Ordered-Solution-Forming Alloys 
. N. Ortov and A. V. SOKOLOV 


Excited States of an Atomic Semiconductor in the Many-Electron Model 
S. V. Vonsovskit and A. N. KUSHNIRENKO 


The Criterion of the Semi-Metallic State of Matter, According to the Many-Electron Theory 
E. N. AGAFONOVA and N. P. KONTOROVICH 


Theory of Galvanomagnetic Phenomena in Metals 
F. G. Bass, M. I. KAGANov and V. V. SLEZOv 


Magnetic Properties of Magnetically Anisotropic Specimens made from Ferromagnetic 
Powders—I. Magnetization Curves and Individual Hysteresis Loop Cycles 
E. V. SHTow’ts, YA. S. SHUR and G. S. KANDAUROVA 


Magnetic Properties of Magnetically Anisotropic Specimens made from Ferromagnetic 
Powders—II. Dependence of Magnetization Curves on the Method used for bringing 
about a Demagnetized State Ya. S. Sour, E. V. SHToL’Ts and G. S. KANDAUROVA 


Effect of Annealing Regime on the Thermomagnetic Ageing of Permanent Magnets from 
the Alloy Magnico A. M. Morozova and F, I. FEIGINA 


X-ray Structure Investigation of Metals after Electric Spark Treatment 
K. F. Staropusov and B. P. KOLESNIK 


Research on the Detection of Railway Line Defects in Moving Magnetic Fields—1. Some 
of the Problems of Electromagnetic Detection of Rail Defects V. V. VLASOV 


The a— Transformation in Zirconium from Electron Field Emission Observations 
A. P. Komar and V. N. SHREDNIK 


Study of the Physical Factors Determining the Hardening of Alloyed Iron 
V. M. GoLuskovy, V. A. IL’INA, V. K. KritskAtA, G. V. KuRyumMov and M. D. PerKAS 


Calculation of Diagrams of True Stresses of a Cold-Hardened Metal G. P. ZAITSEV 


The Effect of Frozen-in Strains of the Crystal Lattice on the Mechanical Properties of Alloys 
of Aluminium with Magnesium—I. Dependence of the Yield Strength and Tensile 


Strength on the Temperature and Rate of Deformation 
A. V. Grin, V. A. PAvLov and I. A. PERETURINA 


Effect of Magnesium on the Mechanism of Plastic Deformation of Alumino-Magnesium 
Alloys V. I. SyuTKINA and E. S. YAKOVLEVA 


The Effect of Phase Transformation in a Solid Solution on Plastic Deformation—1. 
“Uniform” Deformation N. F. SIuTKIN 


On the Acceleration of the Ageing Process in Alloys of Aluminium with Magnesium under 
the Influence of Small Admixtures of Silver and Zinc. On the Question of the Causes of the 
Effects of Small Admixtures on the Kinetics of the Ageing of Alloys III 

V. I. ARKHAROV, I. P. BERENOVA and L. M. MAGAT 


123 


[Continued inside back cover] 


Printed in Great Britain by The Compton Printing Works (London) Ltd. 


1957 

PAGE 

VOL. 31 
5 

38 | 

693 

= 


FIZIKA METALLOV I METALLOVEDENIE 


Chief Editor: 
S. V. VONSOVSKII 
Deputy Chief Editor: 
V. I. ARKHAROV 


EDITORIAL BOARD: 


F. IOFFE V. A. PAVLOV 
. T. KONOBEEVSKII Yu. B. RUMER 
. D. KUZNETSOV V. D. SADovskil 
V. KURDYUMOV G. FAkKIDOv 
G. LAZAREV Ya. S. SHUR 


VOLUME 5 No. 3 CONTENTS—Continued 


Study of the Properties and Structure of Invar Alloys Alloyed with Molybdenum, Chromium 
and Niobium A. Z. IVANUSHKINA and B. G. LivsHITs 


Excess Vacancies in an Electrolytic Metal YA. E. GEGUZIN 


Letters to the Editor 
Contribution to the Theory of Surface Tension in Liquid Metals P. S. ZyYRIANOV 


On the Theory of Excitonic Dispersion and Light Absorption 
V. I. CHEREPANOV and V. S. GALISHEV 


Contribution to Spin Wave Statistics M. S. Svirskit and B. KH. ISHMUKHAMETOV 


Theory of Stark Effect in Excitons. Part 1 G. G. TaLuts and S. A. SHULYATEV 


The S-D Exchange Model of Transition Metals A. A. BERDYSHEV and Iu. A. IzIUMov 


The Effect of Short Range Order on the Electrical Resistance of Alloys in the State of Ordering 
A. F. PovesiA and B. N. FINKELSHTEIN 


On Determination of the Ponderomotive Force of Interaction Between Magnet and a Ferro- 
magnetic Material V. L. SHMARTS 


The Effect of Pressure on the Young’s Modulus of Certain Metals 
A. D. EKHLAKOv, V. A. GLADKOvSKII and K. P. RODIONOV 


The Thermodynamics of the Ferromagnetic State at Low Temperatures 
M. I. KAGANOv and V. M. TSUKERNIK 


On the Nature of Expansion of Cast Iron Castings Prior to Final Contraction 
V. P. CHERNOBROVKIN 


The Diffusion of Silicon in Transition Metals G. V. SAMSoNov and L. A. SOLONNIKOVA 
The Nature of Etch-Figures in an Ageing Al-Zn-Cu Alloy 


N. N. Burnov and T. V. SHCHEGOLEVA 


VOL 


S 
V 
1957 
PAGE 
5 
149 
154 
157 
159 
| 
180 
ERRATA 182 


JOL. 
5 
1957 


